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(54) MOTOR DRIVE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To increase reliability in operation of a motor drive. 
SOLUTION: A motor drive 29 is provided with a filter circuit, which drives a motor 
1 1 with a brush and is connected to power lines 34, 35 from a commercial AC power 
supply 33, rectifying circuits DB1, DB2 which are supplied with the output of the 
filter circuit via the power lines 34, 35 and supply the rectified supply voltage to the 
motor 1 1 with a brush via drive lines 27, 28, noise suppressing capacitors C5, C6 
which are connected between the brush and the ground potential, and current limiting 
resistors Rl, R2 disposed at least either in the power lines 34, 35 or in the drive lines 
27, 28. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the driving gear which drives the direct-current motor 

with a brush. 

[0002] 

[Prior art] Drawing 3 is the circuit diagram showing the electric configuration of the drive circuit 1 of the motor with a brush 
2 of the conventional technique (the following, motor). In this conventional technique, between the power line 4 from AC 
power supply 3, and 5, the constant-voltage element Zl and the capacitor CI are connected in parallel, and, next, coils LI and 
L2 are connected to the power lines 4 and 5 at a serial, respectively. A capacitor C2 is connected to the latter part in parallel, 
and the series circuit of capacitors C3 and C4 is connected to it in parallel. 

[0003] The **** switching circuit RL1 is connected to the power lines 4 and 5, the output of the **** switching circuit RL1 
passes through a full wave rectifier circuit DB1 in the latter part, and the driver voltage rectified by drive wires 8 and 9 is 
outputted to it. A drive wire 8 is connected common to the end of a parallel circuit which consists of a transistor Ql, diode 
Dl, and a constant- voltage element Z2 while it connects with the end of a motor 2. The other end of a motor 2 is connected 
common to the end of a parallel circuit which consists of a transistor Q2, diode D2, and a constant-voltage element Z3. 
[0004] On the other hand, a drive wire 9 is connected common to the other end of the parallel circuit which consists of the 
other end and the transistor Q2, the diode D2, and the constant-voltage element Z3 of the parallel circuit which consists of the 
aforementioned transistor Ql, diode Dl, and a constant- voltage element Z2. 

[0005] An upstream side is connected to the power lines 6 and 7 from the **** switching circuit RL1 of the power lines 4 and 
5, respectively, and the power lines 6 and 7 are connected to full-wave-rectifier-circuit DB2 through the **** switching 
circuit RL2. The output of full-wave-rectifier-circuit DB2 is connected common to the other end of the parallel circuit which 
consists of the aforementioned transistor Q2, diode D2, and a constant- voltage element Z3 while it connects with the outgoing 
end of a full wave rectifier circuit DB1 through the constant-voltage element Z4. Between the grounding lines 10 and the 
power lines 5 which are prepared with the aforementioned power lines 4 and 5, the series circuit of a surge suppressor Z6 and 
the constant- voltage element Z5 is connected in parallel. Moreover, the grounding line 10 is connected among the 
aforementioned capacitors C3 and C4. 

[0006] In the drive circuit 1 of such conventional technical technique, the series circuit of a surge suppressor Z6 and the 
constant-voltage element Z5 is used in order to maintain on fixed voltages, such as about [ 200V ], as an example then, using 
the voltage of the power lines 4 and 5 as an example, when the surge voltage by thunder etc. is applied between the power 
lines 4 and 5 and the grounding line 10. 
[0007] 

[Object of the Invention] In the drive circuit 1 of the conventional technique which was mentioned above, when a noise mixes 
in the drive wires 8 and 9 which supply a driver voltage to a motor 2, in order to absorb the noise, the series circuit of 
capacitors C5 and C6 is connected to a motor 2 in parallel, and it connects with grounding potential between capacitors C5 
and C6. In this case, if the surge voltage by thunder is applied between the aforementioned power lines 4 and 5 and the 
grounding line 10, it flows to grounding potential as an example through the power line 5, the full wave rectifier circuit DB1, 
and the capacitor C5, and a surge current produces the fault that the semiconductor device which constitutes the 
aforementioned frill wave rectifier circuit DB1 etc. by this surge current is destroyed, and has the trouble where the reliability 
on an operation is low. 

[0008] It is made in order that this invention may solve an above-mentioned technical technical probrem, and the purpose is 

offering the motorised equipment which can improve the reliability on an operation. 

[0009] 

[The means for solving a technical problem] The smoothing circuit which the motorised equipment of this invention is a 
driving gear which drives the motor with a brush, and is connected to a power line from commercial alternating current 
power, The rectifier circuit by which the output from a smoothing circuit is supplied through a power line, and supplies the 
rectified supply voltage to the motor with a brush through a driving-signal line, It has the capacitor circuit for noise prevention 
connected between a brush and grounding potential, and the current-limiting element of a power line and a driving-signal line 
arranged at least at either. 
[0010] 
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[For ** ] According to this invention, smoothing of the supply voltage from commercial alternating current power is carried 
out by the smoothing circuit, and the motor with a brush is supplied to a rectifier circuit through a power line. The output of a 
rectifier circuit is supplied to the motor with a brush through a drive wire. A noise is absorbed by the capacitor circuit for 
noise prevention connected between a brush and grounding potential when a noise mixes in a power line. 
[001 1] In this invention, since the current-limiting element is arranged at least at either, when [ of a power line and a 
driving-signal line ] a surge current flows on the aforementioned power line, the surge current which flows through a brush 
and the aforementioned capacitor for noise prevention from a power line can be suppressed, and a breakdown of circuit 
elements, such as a semiconductor device by an excessive surge current flowing, can be prevented. Thereby, the reliability on 
an operation of a driving gear can be improved. 
[0012] 

[Gestalt of implementation of invention] The mode of enforcement of this invention is explained with reference to drawing 1 . 
Drawing 1 is the circuit diagram showing the electric configuration of the motorised circuit 1 1 of one example of this 
invention, and drawing 2 is the schematic diagram of the motor 1 1 of this example. Hereafter, with reference to drawing 1 , 
the connection system of the motor with a brush 1 1 of this example (the following, motor) is explained. 
[0013] The motor 1 1 of this example is equipped with the rotation axis 15 supported by bearing 13 and 14 free [ rotation ] in 
housing 12, and the coil 16 which is an armature coil is fixed to a rotation axis 15. The stator 17 which surround a coil 16 in 
housing 12 and becomes it from a permanent magnet is formed. A commutator 18 is fixed to a rotation axis 15. The 
aforementioned coil 16 and the commutator 18 are mutually connected with lead wire 19. An armature 20 is constituted 
including a rotation axis 15, the coil 16, and the commutator 18. 

[0014] Moreover, the brushes 25 and 26 of the couple which ****s to the aforementioned commutator 18 are connected to a 
driving gear 29 through drive wires 27 and 28. The **** switching circuit RL to which continuity/cut off state is switched by 
turns is connected to the drive wire 28 in series. 

[0015] Hereafter, with reference to drawing 1 , the electric configuration of the driving gear 29 of the motor 1 1 of this 
example is explained. In the driving gear 29 of this example, between the power line 34 from AC power supply 33, and 35, 
the constant-voltage element Zl and the capacitor CI are connected in parallel, and, next, coils LI and L2 are connected to 
the power lines 34 and 35 at a serial, respectively. A capacitor C2 is connected to the latter part in parallel, and the series 
circuit of capacitors C3 and C4 is connected to it in parallel. A filter circuit is constituted including these coils LI and L2 and 
the capacitors C2-C4. 

[0016] The **** switching circuit RL1 is connected to the power lines 34 and 35, the output of the **** switching circuit 
RL1 passes through a full wave rectifier circuit DB1 in the latter part, and the driving signal rectified by drive wires 27 and 28 
is outputted to it. A drive wire 27 is connected common to the end of a parallel circuit which consists of a transistor Ql, diode 
Dl, and a constant-voltage element Z2 while it connects with the end of a motor 1 1 through the current-limiting resistance Rl. 
The other end of a motor 1 1 is connected through the current-limiting resistance R2 common to the end of a parallel circuit 
which consists of a transistor Q2, diode D2, and a constant-voltage element Z3. 

[0017] On the other hand, a drive wire 28 is connected common to the other end of the parallel circuit which consists of the 
other end and the transistor Q2, the diode D2, and the constant-voltage element Z3 of the parallel circuit which consists of the 
aforementioned transistor Ql, diode Dl, and a constant- voltage element Z2. 

[0018] An upstream side is connected to the power lines 36 and 37 from the **** switching circuit RL1 of the power lines 34 
and 35, respectively, and the power lines 36 and 37 are connected to fiill-wave-rectifier-circuit DB2 through the **** 
switching circuit RL2. The output of full-wave-rectifier-circuit DB2 is connected common to the other end of the parallel 
circuit which consists of the aforementioned transistor Q2, diode D2, and a constant-voltage element Z3 while it connects 
with the outgoing end of a full wave rectifier circuit DB1 through the constant-voltage element Z4. Between the grounding 
lines 40 and the power lines 35 which are prepared with the aforementioned power lines 34 and 35, the series circuit of a 
surge suppressor Z6 and the constant-voltage element Z5 is connected in parallel. Moreover, the grounding line 40 is 
connected among the aforementioned capacitors C3 and C4. 

[0019] In the driving gear 29 of such this example, the series circuit of a surge suppressor Z6 and the constant-voltage 
element Z5 is used in order to maintain on fixed voltages, such as about [ 200V ], as an example then, using the voltage of 
the power lines 34 and 35 as an example, when the surge voltage by thunder etc. is applied between the power lines 34 and 35 
and the grounding line 40. 

[0020] Moreover, in the driving gear 29 of this example, when a noise mixes in the drive wires 27 and 28 which supply a 
driver voltage to a motor 1 1, in order to absorb the noise, the series circuit of capacitors C5 and C6 is connected to a motor 1 1 
in parallel, and it connects with grounding potential between capacitors C5 and C6. 

[0021] In the driving gear 29 of such this example, although a surge current flows to grounding potential as an example 
through the power line 35, the full wave rectifier circuit DB1, and the capacitor C5 when the surge voltage by thunder is 
applied between the aforementioned power lines 34 and 35 and the grounding line 40, this surge current is restricted by the 
aforementioned current-limiting resistance Rl, and the situation where the semiconductor device which constitutes the 
aforementioned full wave rectifier circuit DB1 etc. by this surge current is destroyed is prevented. Thereby, the reliability on 
an operation of a driving gear 29 improves. 

[0022] As other examples of this invention, you may be made to arrange the aforementioned current-limiting resistance Rl 
and R2 on the power lines 34 and 35 between the series circuit of capacitors C3 and C4, and the **** switching circuit RL1, 
respectively. 
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[0023] The configuration explained in the above-mentioned example does not show one example of this invention, and does 
not limit the domain of this invention, this invention includes the wide range modification of the domain which does not 
deviate from the pneuma of this invention. 
[0024] 

[Effect of the invention] As mentioned above, according to this invention, since the current-limiting element is arranged at 
least at either, when [ of a power line and a driving-signal line ] a surge current flows on the aforementioned power line, the 
surge current which flows through a brush and the aforementioned capacitor for noise prevention from a power line can be 
suppressed, and a breakdown of circuit elements, such as a semiconductor device by an excessive surge current flowing, can 
be prevented. Thereby, the reliability on an operation of a driving gear can be improved. 



[Translation done.] 
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EFFECT OF THE INVENTION 



[Effect of the invention] As mentioned above, according to this invention, since the current-limiting element is arranged at 
least at either, when [ of a power line and a driving-signal line ] a surge current flows on the aforementioned power line, the 
surge current which flows through a brush and the aforementioned capacitor for noise prevention from a power line can be 
suppressed, and a breakdown of circuit elements, such as a semiconductor device by an excessive surge current flowing, can 
be prevented. Thereby, the reliability on an operation of a driving gear can be improved. 
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DESCRIPTION OF DRAWINGS 



[An easy explanation of a drawing] 

[ Drawing 1 1 It is the circuit diagram showing the electric configuration of the motorised circuit 1 1 of one example of this 
invention. 

[ Drawing 2 ] It is the schematic diagram of the motor 1 1 of this example. 

[ Drawing 3 ] It is the circuit diagram showing the electric configuration of the drive circuit 1 of the motor 2 of the 

conventional technique. 

[An explanation of a sign] 

11 Motor 

25, 26 Brush 

27, 28 Drive wire 

29 Driving Gear 

34, 35, 36, 37 Power line 

40 Grounding Line 

Z6 Surge suppressor 

C5, C6 Capacitor for noise absorption 

DB1, DB2 Full wave rectifier circuit 

Rl, R2 Current-limiting resistance 

Z1-Z5 Constant- voltage element 
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